170           XVI. REVERSIBLE THERMOELECTRIC PHENOMENA.
The coefficient 6a has been called by Lord Kelvin the specific heat of electricity for substance a at temperature T, because GadT represents the heat absorbed by unit charge for a change of temperature dT obtained by moving along the wire. It will be noticed that 6 and II are connected by the relation
(304)
which is identical with the relation between the specific heats and latent heat of transformation in a complex of two phases of the same substance. This identity is a necessary consequence of the physical interpretation of the two equations, which represent the fact that the sum of the entropy changes is zero in a circuit of two metals and a cycle between the two phases respectively for a temperature -difference dT in the neighbourhood of T.
165. Determination of the Total Electromotive Force.   If two
points are taken in the same homogeneous conductor at temperatures Tlf T% the electromotive force between them is given by
(305)         E =J 6a dT =J Tdx (aT} =
where <5(jT) is a function of T alone. This follows since %(a>T) is a function of T .alone so long as a is the same. Hence so long as the substance is the same; the thermo-electromotive force is derivable from a potential 4>(T) satisfying the relation
(306)                                        d® = Td%.
7                                              Next   consider   a
______a.______-______o.___________£______
)~                    IT±                 1;     number   of   conductors
0                       *                        z                     3     a, l>, c, . . . A in series
lg'    "                                   with their junctions at
temperatures   T37 T2? ... I\__i.    Then  the   expression for the whole
electromotive force between (a, T$) and (&; TA) can be written in the
following various forms
(307)              E = $ (a, Tx) - $ (a, T0) + JI«6(2i)
(308)               JEN
r2
+J Trf%(6; T) + T2 {%fe T2) - Z(6, T2)} + &c, or; again, by partial integration the last form givessubstance a at temperature T. This function will determine all the thermo-electric phenomena occurring in the system.
